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Conodont data arc presented for the Cavan Formation at Wee Jasper in south-castern
New South Wales, and from stratigraphic sections and numerous spot samples and partial
sequences through the Buchan Caves Limestone in its major outcrop tracts in castern Vie-
toria. Data from these arcas and from Devonian sequences at Boulder Flat and Tabberab-
bera, Vietoria, enable approximate alignments to be made with respect to the Pragian—
Emsian boundary using as criterion the first appecarance of Polvgnatius dehiscens (over-
lapping with P. pireneac). ‘

At Wee Jasper, the boundary isinferred to occurapproximately 35 m below the “Cavan
Bluff Limestonc™. Near-ubiquity of Ozarkodinan Biofacies (with absence or near-absenec of
polygnathids) hinders precisc correlation of horizons within the Buchan Caves Limestone,
but a scatter of records of P. dehiscens indicates that, except at Bindi, at Icast the upper half of
the Buchan Caves Limestone, and perhaps substantially more, is carly Emsian. Dearth or
abscnee of conodonts from the dolomitic lower portion of 1the Buchan Caves Limestonc inits
various outerop tracts leads to uncertainty regarding precise alignment of this widespread
transgression. The Heath’s Quarry carbonate buildup at South Buchan is argued to have
continued upward growth long after the transgressive event reflected in the spreading of the
pelagic Taravale facies over the Buchan Caves Limestone in the Buchan-Murrindal-The
Basin area. At Bindi, following this lasi transgressive cvent, carbonate sedimentation con-
tinued; the Buchan Caves Limestone there ascends from the deliiscens Zonc into the
perbonus Zone, Samples from Boulder Flat and Tabberabbera indicate the presence of the
latest Pragian pireneae-irilinearis interval, the productive samples at Tabberabbera includ-

ing clasts in the basal unit, the Wild Horsc Formation.
“Spathognathodus” tritinearis Cooper is assigned to Polygnathus and a ncw specics,

zarkodina psendomiae. is described.

LIMESTONES of Early Devonian age are
widespread in south-castern Australia. Some are
autochthonous, such as the Buchan, Wentworth
and Murrumbidgee groups of the Buchan—
Bindi, Tabberabbera and Taecmas-Wce Jasper
arcas of south-castern New South Wales and
castern Victoria (Fig. 1). Other limestone bodies
such as those at Lovola, Deep Creek (cast of Wal-
halla), Coopers Creek, Marble Creck (old Toon-
gabbic marble quarries) and the Tyers-Boola
arcas of cast-central Vietoria arc allochthonous
(including isolated megaclasts) or interpretable
as submarine fan deposits (Conaghan ct al.
1976; Mawson, Talent ct al. in prep.; J. A. Webb
pers. comm.). Some of these were the foeus of
pioneering investigations on conodonts 20-25
vears ago (Philip 1965, 1966; Philip & Jackson
1967; Philip & Pedder 1967a; Pedderet al. 1970;
Cooper 1973) on the basis of which substantial
changes in long-aceepted stratigraphic align-

ments were profferred (c.g. Philip & Pedder
1964, 1967b, 1967¢c; Pedder 1967). Since then
there have been major advances globally in
understanding the sequenee of conodont faunas
through the Early Devonian and, with this im-
proved knowledge, has come greater precision in
making stratigraphic alignments.

A renewal of investigations into the Devonian
eonodont faunas of castern Australia has so far
foeussed on sequenees not ineluding late Pragian
or carliest Emsian horizons (Pickett 1978, 1980.

* 1984; Mawson 1986, 1987a, 1987b; Mawson &
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Talent 1989; Mawson et al. 1985, 1988). This
was an interval during whieh major transgress-
ive and regressive (T/R) cvents took place.
Syntheses of stratigraphic data relative to De-
vonian T/R events have been presented (Talent
1969, 1989; Talent & Yolkin 1987). General ac-
counts of Australian Devonian conodont bio-
facies have also been presented (Mawson ct al.
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1988: 513-521; Mawson & Talent 1989: 227)
but, in the past two decades, no new conodont
data have becn provided for the interval about
the Pragian-Emsian boundary. The extraordi-
narily low yields of gencrally nondcscript eono-
donts obtained in carly investigations of the
Buchan Caves Limestone (Philip 1966) and
Cavan Formation (Pedder et al. 1970) were un-
inviting. These low yields are clcarly to be con-
neeted with very shallow ¢cnvironments, suech as
those represented by the dolomitic sequence at
the basc of the widespread Buchan Caves Lime-
stone. These inelude intermittent supratidal en-
vironments indicated by fenestral fabrics.
Nevertheless, in view of the exeellent seetions in
so many areas, various south-castern Australian
sequences were dcemed to have potential value
for providing information not only on T/R
events but on shallow water conodont biofacies
as well.

The present investigation was initiated in re-
sponse to an appeal from the Intcrnational Sub-
commission on Dcvonian Stratigraphy for more
data on conodont e¢volution about the Pragian-
Emsian boundary. It had three other foci:

1. To provide amorc precisc date or dates for the
major transgressive event (or events) indicated
by the basc ol the Buchan Caves Limestone and
by the Cavan Formation.

2. To attempt grcatcr precision in stratigraphic
alignment of various Pragian/Emsian lime-
stone-bearing units in south-castern Australia.
3. To obtain more information on the pattcrn of
conodont biofacies at that time.

The following abbreviations are used for eon-
odont genera throughout the text, on figures and
tables: A, = Amydrotaxis, B. = Belodella, D. =
Drepanodus. E. = Eognathodus, 1. = Icriodus,
N. = Neopanderodus, 0. = Oulodus, Pa. =
Panderodus, Pand. = Pandorinellina, P. = Poly-
gnathus. Abbreviations used for stratigraphic
sections are shown in Figs 2 and 3; additional
abbreviations used in figure explanations are
TAB for Tabbcrabbcra and BF for Boulder
Flat.

SEQUENCES INVESTIGATED:
STRATIGRAPHIC BACKGROUND

1. Cavan Formation

The Tacmas-Wec Jasper arca is folded into a
broad syncline-anticline-syneline systcm; the
westcrnmost strueture is the Wee Jasper Syn-

cline. Three major Devonian units outcrop
within it: the Black Range Group, a ¢. 2350 m
sequence of subaerial to subaqueous acid vol-
canics and volcaniclastics, passing gradationally
upwards into the ¢. 940 m Murrumbidgee Group
(latcst Pragian-Emsian), a earbonate sequence
with subordinate elastics. The latter, in turn,
passes gradationally into thc Hatchery Creek
Conglomerate, the transition taking place late in
the Emsian within the serotinus Zonc (Mawson
& Talent, unpub. data). At least the last 70 m of
the Taecmas Formation is referable to the seror-
inus Zone (Philip & Jackson 1970, pl. 40, figs 6,
8; Ziegler 1977: 496). We are concerned here
only with th¢ Cavan Formation (Browne 1959;
Cramsie et al. 1975, 1979; Owen & Wyborn
1979), the lowcst unit of thc Murrumbidgcee
Group.

In the Wee Jasper area, the Cavan Formation
is gradational from the underlying Sugarloaf
Creek Formation, a lithic sandstonc-siltstone
secquence. Three units are differentiated.

3 (highest). Unit C (“Upper Member™), con-
sisting of mudstones with carbonatcs decreasing
upwards, is 67 m in thickness on our measurcd
section CABL (Figs 2C and 5) at Wee Jasper.
The boundary with the overlying Majurgong
Formation is gradational, being arbitrarily de-
lincated by the last outeropping bed of lime-
stone. At Cavan, in the Tacmas area, the *Cavan
Bluff Limestone™ is overlain by “15 m of
yellowish limestonc with shalc interbeds”
followed by 7 m of massive limcstonc (Owen &
Wyborn 1979), but there is no especially promi-
nent limestone immediately above the “Cavan
Bluft Limestone™ (Unit B) at Wee Jasper. Other
workers, thercforc, might prefer to regard Unit C
as bcing part of the Majurgong Formation, as
was done by Pedder et al. (1970).

2. Unit B (“Middlc Member™) consists at
Cavan of 9 m of laminated algal limestone
overlain by 42 m of massive to wcll-bedded
limestone (the “Cavan Bluff’ Limestone Mcm-
ber”). On our measured section CABL (Figs 2C
and 5) at Wce Jasper there was only 18 m of
massive limestone. Unit B is often highly fossil-
ifcrous and outerops conspicuously.

1 (lowest). Unit A (*Lowcr Member™) con-
sists, in the Cavan area (Owen & Wyborn 1979),
of 30 m of laminatcd grey and brown mudstones
with minor, gencrally thinly bedded limestoncs.
If, Tollowing Owen & Wyborn, we place the
lowcer boundary of this unit at the first limestone,
the thickness on our measurcd scction CABL
(Figs 2C and 5) at Wee Jasper is about 92 m.
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2. Buchan Caves Limestone

The Buchan Caves Limestone (Talcnt 1956;
Tcichert & Talent 1958; Bradlcy 1969; Mawson
1987a) is a e. 210 m thiek latc Early Dcvonian
transgressive carbonate unit structurally pre-
served in cleven significant and several tiny out-
crop traets in castern Victoria (Fig. 1), prinei-
pally in thc Buchan-Murrindal, Bindi and
Gillingal areas, at The Basin and in tracts along
the Snowy River Vallcy and along Limestone
Creck in the hcadwaters of the Indi River. Mini-
mal thickncss is about 67 m in the vieinity of the
ruins of the former Slocomb¢ homestead at The
Basin; the maximum thickness measurcd was
236 m on our MRD section, but eonsiderably
thicker sequences are infcrred to have cxisted in
the Back Crcek area of East Buchan.

The lower Buchan Caves Limestonc consists
generally of unfossilifcrous dolomites and do-
lomitic limestones weathering to buff, dull grey
or cven earthy yetlow with a characteristic pat-
tern resembling eriss-erossing knifc incisions.
This sequenec is only 8 m thick in the outerop
tract near the junction of Dcad Horsc and Lime-
stone creeks (Fig. 3A) but may excced 35 m in
the Baek Creck arca of East Buchan, The dolom-
itic sequence passes upwards into ealcarenites
and caleisiltites making up the bulk of the
Buchan Caves Limestone. These tend to be
monotonous and yield low-diversity faunas with
brachiopods, almost invariably disarticulated
and dominatcd by Spinella (Talent 1956). Apart
from Chalcidophytum recessum (Hill), occur-
ring in abundance in a fewbeds, espeeially in the
upper Buchan Caves Limestone, rugosc corals
are sparsc. Tabulatc corals, principally spceies of
Favosites, Syringopora and Thamnopora, tend
to bc morc common and diverse (Hill 1950).
Oneolitiec horizons in this sequencc at Buchan
(Talcent 1956) and Bindi, coupled with absence
of bryozoans, trilobites and evcn a dearth of
molluses, cxeept for small nondeseript forms
tending to occur as nuelei of oncoliths, are eon-
sistcnt with very shallow water, abnormal as
rcgards circulation and/or salinity.

More diverse faunas occur in the uppermost
third of thc Buehan Caves Limestone. Oe-
casional horizons, usually dark grey caleilutites
and calcisiltitcs, have produccd abundant ostra-
codes (Krommelbein 1954), bivalves (Talent
1956; P. A. Johnston, unpub.), bellcrophontids
and occasional cephalopods (Tcichert & Glenis-
ter 1952).

Divcrse silicified faunas have been found in
two areas: a gastropod-bivalve fauna near the
top of the Buehan Caves Limestonc in the viein-

ity of Sloeombe’s Cave at The Basin: and a
rather divcrse brachiopod fauna near the top of
the formation on the ridge extending castwards
from Chisholm homestead, about 1.8 km south
of Murrindal. Such rclatively high diversity
faunas arc exceptional departurces from the pre-
vailing low diversity believed to have been
conneetcd with very shallow marine eonditions
that cxtended regionally (the Buchan-lndi-
Combicnbar Shclf of Talent 1969).

The Buehan Caves Limestone is a notably
high purity carbonate sequencc. Local devclop-
ments of shalcs. calcareous mudstones and
nodular limestones.have becn noted in exca-
vations made during feneing in Spooner Creck,
The Basin, and wcre formerly well-expresscd in
low road cuttings on th¢ Buchan-Orbost road
about 1.2 km south-cast of the Back Crcck
bridgce. The last of these, focus of Talent’s (1956)
Camcron Member, was largcly obliterated by
road rcalignment in the latc 1960s. 1t had been
interpreted (mapping by V. N. Cottlc, in
Teichert & Talent 1958) as a fault-bounded
sliver of Taravale Formation. These two occur-
rences produced wcll-prescrved brachiopod- .
coral faunas with an abundanee of ostracodes in
the latter. Sueh oceurrcnees werc obviously rare
in thc otherwise monotonous carbonate plat-
form.

Thc most substantial developments of high
diversity brachiopod faunas with high articu-
lation-index oceur in what w¢ have previously
referred to (Mawson 1987a; Talent & Yolkin
1987; Talent 1989) as the uppcr Buchan Caves
Limestonc at Bindi, espceially in Pidgic, Bon-
anza and MeAdam’s gullies (for localities see
Mawson 1987a, Fig. 3) in a distinctive, reccss-
ive, thinner bedded, occasionally argillaccous
unit high in thc dehiscens Zone, overlain by a
unit of more thickly bedded limcstones. We
have inferrcd the thinner bedded sequence to
rcflcet a dcepening or transgressive event
(Talent & Yolkin 1987; Talent 1989), ecorrc-
sponding to the transgressive event at Buchan
expressed as the abrupt change from Buehan
Caves Limestoncs to Taravale Formation mud-
stones and nodular limestones eharacterized by
pelagic faunas—dacrvoconarids, ammonoids
(rare) and conodonts typical of the Polygnathid
Biofacies.

Webb (1992) has suggested extending use of
the term Murrindal Limestone into the Bindi
area, applying it to a unit we informally referred
to asthe “Shanahan Limcstone” (Mawson 1987)
and to the upper of the two transgressive cycles
we diseriminated within what we have pre-
viously refcrred to as the Buchan Caves Lime-
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stone at Bindi. We believe Webb’s suggestion to
have merit, particularly as wec now know that the
northern part of the Buchan Group at Bindi is
fundamcntally synclinal and that the “Shanahan
Limestone” is a rcpeat by folding of the upper-
most part of the Buchan Caves Limestone (or
Murrindal Limcstone sensit Webb), truncated to
the west by the Indi Fault.

Spot sampling by Philip (1966) of the Buchan
Cavcs Limcstonc for conodonts at Buchan somc
25 years ago gavc disappointing rcsults; no
polygnathids wcrc obtaincd. Sincc then the
conodont faunas of the uppcrmost part of the
Buchan Caves Limestone at Bindi and beds
about thc Buchan Caves Limcstone-=Taravale
Formation boundary at Murrindal have bcen
documentcd (Mawson 1987a), but therc arc no
published data on thc scqucnce of conodonts
through thc rest of the Buchan Caves Lime-
stone.

3. Loyvola

Conodonts have becn described using single-
elemcnt taxonomy (Cooper 1973) from four
limestone bodics outcropping at Loyola, 11 km
south-west of Mansficld and 200 km north-cast
of Melbourne. The faunas are significant as they
includc four spccimens of a form, “Spathogna-
thodus” trilinearis, recognized as new by
Cooper, as well as two incompletc and poorly
preserved specimens of Polyguatlius not specifi-
cally identificd by him but thought to bc prob-
ably P. deliscens. As notcd below, we belicve the
latter two specimens morc likely to be P. piren-
eae Bocrsma; we refer “S”. trilinearis also to
Polygnatlius, believing it to be good evidence for
derivation of the genus from Eognathodns.
The spccimens of P. trilinearis (Cooper) and
P. pireneae were not obtaincd from the samec
lens. The former came from a 36 kg sample from
the quarry at the Old Lime Kiln, about 750 m
north-west ol, and conccivably stratigraphically
beneath, the limestones outcropping in Grif-
fiths’s Quarry, the sourcc of the specimens of P.
pireneae. The arca has fcw and generally poor
outcrops. Despitc this, the geometry of a belt of
fossilifcrous grits and conglomcratcs outcrop-
ping c. 500 m south-west of the quarrics (Cooper
1973, fig. 1) indicatcs that the matrix of the two
limestone occurrences, as wcll as that of the
Cummins Road limestone outcrop, may be as-
sumcd to be stratigraphically equivalent or very
ncarly so. The limcestonc Icnses, howcver, may
be olistoliths (Conaghan ct al. 1976: 529) and
thus conceivably divergent in age. We cannot be
sure, therefore, from previously availablc infor-

mation from Loyola, whcther the time-range of
P. trilinearis overlaps with that of P. pireneae.

4. Boulder Flat

Limcstones overlying a mixed volcanic—
sedimentary succession were reported by Tho-
mas (1949) from Boulder Flat in the Errinundra
valley, 15.1 km by road north of Club Terrace in
eastcrn Victoria. The outcrops about Boulder
Flat were examined by one of us [JAT] in 1954.
The marine sediments below the limestoncs,
shown by Thomas (1949, loc. 3) as containing
“Tentaculites and spirifcrs, ete.”, produced
Spinella too badly shearcd for specific identifi-
cation but becaring the spinosc microsculpture
characteristic of the genus. Poorly prescrved
favositids, rugose corals and cross-scctions of
brachiopods consistent with Buchanathyris and
Spinella but too badly preserved for generic
identification wcre obtaincd from the lime-
stones. Thomas’s correlations werc therefore
accepted (Talent 1965) but were subscquently
challenged (Ramsey & VandcnBerg 1986) on
lithological grounds and on thc basis of idcntifi-
cations (Pickett 1984) of the conodonts Amy-
drotaxis druceana (Pickctt) and *‘Delotaxis”
tennistriata Pickett from the limestones. The cn-
tire volcanic-sedimentary sequencc was rc-
ferrcd to as the Errinundra Group (Ramsey &
VandcnBerg 1986; VandenBerg 1988; Vanden-
Berg ct al. 1990) and interpreted (VandcenBerg
1988) as a “*structural remnant of a small rift-like
cxtensional basin in which shallow marine sedi-
mcentation was contcmporancous with silicic
volcanism”. The Errinundra Group was viewed
as consisting of two formations: the Bungywarr
Formation below overlain by the Boulder Flat
Limcstonc. The former was construed as con-
sisting of two mcmbers: the Blackwatch Volcan-
iclastic Membcr above and thc Bola Sandstone
Mcmber below.

The limestoncs at Boulder Flat are dolomitic,
mineralized (barite and sulphidcs) and often ex-
tremely recrystallized and stylobrecciated. Out-
crops are poor and havc bcen made worsc by
bulldozing for baritc. Unaware that work was
being undertaken by VandenBerg (in Pickett
1984), we repeatedly sampled the limestonc arca
at Boulder Flat (Fig. 3C) in the early 1980s.

5. Waratah Bay

The Bell Point Limestone (Fig. 4), outcropping
in threc areas on thc west side of Waratah Bay,
Victoria, has becn correlated with the Buchan
Caves Limestone and inferred to be an cx-
pression of the samc transgressive event (Talent
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and Waratah limestoncs.
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1955, 1965, 1989). The limestoncs at Waratah
Bay wcre sampled for conodonts by J. C. Argent
(1971) within the framework of Talent’s (1955)
unpublishcd mapping. Of Argent’s samplcs, 81
proved productive, 36 yiclding forms of Eogna-
thodus; most others yicided forms of no great
correlative significance, and numerous samples
werc barren. A brief comment was made on
some of Argent’s identifications by Talent
(1989). As a published version of Argent’s dis-
sertation has now appeared (Bischoff & Argent
1990), additional comment follows.

1. Talent (1955, 1965, 1989) diffcrentiated
between the Waratah Limestone and the uncon-
formably overlying Bell Point Limestone, the
former including the Bird Rock and Kiin Mem-
bers proposed by Teichert (1954). When orig-
inally proposcd, the Bird Rock Member in-
cluded a poorly bedded, strongly jointed, pale
grey dolomitic scquence outcropping on the
foreshore cliffs behind Robins’ Rocks [= Robin
Rock of Bischoff & Argent]. Despite lack of
fossil evidence (samples we have taken for con-
odonts have proved barrcn), this scqucnce is
now referred on lithological grounds to the Early
Ordovician Digger island Formation (Talent
1989). The angular unconformity between itand
the overlying orange-buff basal sequence of the
lower Waratah Limestone is clearly displayed as
athin, basal, pcbbly interval, 1fthis restriction in
definition is accepted, and it was the fossilife-
rous scction that was clearly intended by
Tcichert (1954, and in Hill 1954) for his Bird
Rock Member, Bischoff & Argent’s (1990)
“Lower Grinder Member” is more or less a
synonym,

2. The unconformity at the top of Bischoff &
Argent’s (1990) “Mushroom Rock Member™,
beautifully expressed on the west flank of Gair
Rock at Bell Point (Talent 1955, 1965, 1989) is,
for us, the same uneonformity as the one rcadily
identifiable at the top of Teichert’s Kiln Mem-
ber in the coastal section between Walkerville
South and Walkerville North (sce Fig. 4). Bis-
choff & Argent’s “Mushroom Rock Member™ is
thercfore an approximate synonym of Teichert’s
Kiln Member.

6. Tabberabbera

The Wentworth Group is a predominantly clas-
tic Early Devonian sequence outcropping in the
watersheds of Sandys Creek and the Wentworth
and Mitchell rivers in cast-central Victoria
(Talent 1963). The profound angular unconfor-
mity at Tabberabbcra between the marine Early

Devonian Wentworth Group and the nearly flat-
lying non-marine Late Devonian Avon River
Group is the typical expression of what has long
been tcrmed the Tabberabberan Orogeny
(Andrews 1938; Talent 1963, 1965). Talent
(1963) suggested that the youngest unit of the
Wentworth Group, the Roaring Mag Member of
the Tabberabbera Formation, could be approxi-
matcly correlative with the Buchan Cavces Lime-
stone; the underlying Kilgower Member of the
Tabberabbera was believed to be significantly
older.

INTERPRETATION OF CONODONT
DATA

To obtain the results presented here, more than
5 tonnes of samplcs were eollected, mostly along
measured stratigraphic scctions (Fig. §), and
were partially acid-leached; the sources of 551 of
these samples and their productivities are listed
in Table 1. Positions of stratigraphic sections are
shown in Figs 2 and 3. Positions of horizons
sampled, productive and barren, are indieated
on the stratigraphie columns in Fig. 5, with ad-
ditional information for the BON scetion, par-
ticularly offsets, shown in Fig. 6.

Among the numerous 5-10 kg spot samples
werea c. 200 kg sample from McColl’s Dam, cast
of Buchan (Fig. 2A) and c¢. 100 kg samples from
loealitics 92 and 97 at Tabberabbera (Fig. 3B)
and from the limestone at the junction of Sandys
Creck and the Mitchell River (Easton 1938;
Talent 1963), 6 km south of Tabberabbera. In
general, samples that proved barren after leach-
ing 1 or 2 kg were not subjected to further

Number ol |No. of samples
LOCALITY samples laken]with conodonls
CABL stratigraphic section 81 39
SL steatigraphic section 58 25
SA slratigraphic section 91 31
BON stratigraphic section 41 31
MRD stratigraphic section 71 7
DH stratigraphic section 94 4
New Guinea Point 9 3
Basal sequence, Jackson's Crossing i2 4]
Heath's Quanty exclusive of Taravale Fm, 3 Q
Cameron's Quarry [} 2
Cameron Member 10 7
Basal sequence, Buchan-Orbost Rd.,
west of East Buchan bridge i7 0
Boulder Flal 9 5
Tnbberabbera c. 43 3
Top 1m of Buchan Caves Limestore |
overlooking The Pyramids 6 0

Table 1. Number of samples collected and processed
for conodonts, and number of productive samples.
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solution. The rcmaining 150 productive samples
were gencrally Icached to completion. Illustra-
tions of the conodonts recovered are arranged
(Figs. 7-13) according to the sequence of dis-
cussion, locality by locality, though with similar
forms grouped for comparison.

The overall low productivity and low diver-
sity, apart from the “marginal Polygnathid Bio-
facies”” in the BON secction (sce below), arc
interpreted as being connected with the extremce
shallowness of most of thc¢ environments
sampled. The low diversity and high proportion
of barrcn or unhelpful samples has resulted in a
mecasure of imprecision in the conclusions pre-
sented below.

As the results obtained concern corrclations
about the Pragian-Emsian boundary, some
comment is appropriate on conodont zonation
through the late Pragian and earliest Emsian. In
1989 the International Commission on Strati-
graphy ratificd the proposal of the Subcommis-
sion on Decvonian Stratigraphy (SDS) to fix the
basc of the Emsian at thc incoming of Poly-
gnathns dehiscens, with the global stratotype
being a section in Zinzilban Gorge in the Uzbek
Republic. In this scction the cvolution of P. pi-
reneae into P. dehiscens has been documented
(Yolkin ct al. 1989). Thc dehiscens Zonc is thus
the basal zonc of thc Emsian, and an intcrval
charactcrized by the ancestral form P. pireneae
is thus indicative of latest Pragian.

Conodont faunas from the Road River and
Old Camp formations and the Salmontrout
Limestone of cast-central Alaska enabled Lanc
& Ormiston (1979) to refine the conodont zonal
scheme for the Pragian. They demonstrated the
utility of three intervals in the Pragian, a rede-
fined zonc of Eognathodus snlcatns, an inter-
mcdiatc zone of E. sulcatus kindfei (formerly the
E. suleatus n. subsp. Zonc of Klapper 1977: 41)
and, as youngest interval, a zone of P. pirencae.
The lower boundary of the pireneac Zone was
defined at the incoming of P. pirencac.

Although P. pirencae has been identified in
faunas from many scqucnces, c.g. Bathurst
Island (McGregor & Uycno 1972), Spanish cen-
tral Pyrences (Bocrsma 1974), Germany (Al
Rawi 1977), Alaska (Lanc & Ormiston 1979;
Savage ct al. 1985) and south-castcrn Australia
(herein), there are few scctions where cvolution
of P. pirencae to P. dehiscens and overlapping
ranges of the two forms can be demonstrated.
The Zinzilban section in Central Asia (Yolkin ct
al. 1989) is elcgant in this rcgard. The decarth of
such scquences sccms to be connected with a
major regression event, discusscd below, during

part of the pirencae interval. Our contention
that “‘Spathognathodus’ trilinearis Cooper
should be referred to Polygnathns means there
are at least two forms of the genus in the late
Pragian. Morc prccisc undcerstanding of the
pireneae Zonc rcquirces further study of the cvol-
ution and precise tcmporal relationships of the
carliest forms of Polygnathus.

1. Cavan Formation (Wee Jasper)

Conodont data presented in Table 2, although
sparse, show P, pireneaeto occur througha 5.9 m
interval from 58.3 to 64.2 m abovc the base of
the CABL section measured at Wee Jasper (Fig.
2C), in samples 69.6 through to 75. In samplc
72.5, from 35 m bclow the basc of the strongly
outcropping “Cavan Bluff Limestonec Member”
[62.1 m above the base of the section], P.
dehiscens dehiscens makes its first appcarance.
Thus, using the critcrion suggested by SDS, we
placc the Pragian-Emsian boundary provision-
ally at this level.

The polygnathids and pandorinellinids in the
CABL section occur in thinly bedded lime-
stoncs, the association possibly indicating
deeper watcer than for the various sections of
Buchan Caves Limestone sampled for this
study. Thesc clements disappcarcd with the
shallowing event indicated by accumulation of
the richly coralline (Pcdder et al. 1970) “Cavan
Bluff Limcstone Member™; in this unit the con-
odont fauna is dominated by ozarkodinans,
principally O. buchanensis and O. psendomiae.
These have no particular stratigraphic import-
ance other than that they arisc in thc pireneac
Zonc and arc common within faunas of deliis-
cens age.

2. Buchan Caves Limestone

The Taravale Formation is prescrved in only
three areas, all synclinal: at The Basin, at Bindi
and in thc Buchan-Murrindal area. Scctions
through the Buchan Caves Limestonc from the
Snowy River Volcanics to the base of the Tarav-
ale Formation were accordingly sampled (5-10
kg samples at approximately [-2 m intcrvals) in
each of these arcas (Fig. 2A, B). Outliers of
Buchan Cavcs Limestonc occur in the lower
reaches of Limestone Creck (Whitclaw 1954,
VandenBergctal. 1981, 1984) in the hcadwaters
of the Indi (= Murray) River. Becausce the basal
scquence of the Buchan Caves Limestonc is
superbly cxposcd in Limestone Creck just
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upstream from Dead Horse Creek, a scetion was
closely sampled commencing in the bed of Lime-
stone Creek (Fig. 3A).

Though the SL scetion through the Buchan
Caves Limestone at The Basin (Fig. 2A) yiclded
no polygnathids (Table 3), this may be connee-
ted with excessively shallow water and have no
age significance. O. buchaneunsis, O. linearis and
O. pseucdlomiae first appear at 22.5m, 31.5 m and
39 m respectively above the basc of SL. All three
specics arc present at the same stratigraphic
level as the first polygnathids, for example in the
CABL scction at Wee Jasper, but there are no
constraining data regarding their first appear-
ances. At 46.5 m, O. prolata, not known to occur
in horizons of pre-dehiscens age (Mawson
1987a; Bultynck 1989), makes its first appear-
ancc; this is consistent with a deliiscens age for at
least the upper third of the section. The persist-
ently high dolomitic component and thinness of
the Buchan Caves Limestone at The Basin rela-
tive to scquences elsewhere in the Buchan-
Bindi-Snowy River arca is taken to be consist-
ent with a topographic high, on the surface of
which the Buchan Caves Limestone accumu-
lated.

In the combined SR-BON scetion measured
at Bindi (Fig. 5; Tables 4, 5), P. deliscens
dehiscens oceurs in a short interval commeneing
at 64.6 m above the base of the scetion, and O.
prolata first appears a further 42.8 m up scetion.
Again, O. buchanensis is present from the basc of
thesection, with O. pseudontiac appearing only a
few metres before P. d. delriscens. The incoming
of P. perbonus and P. nothoperbonus at BON 46—
50, 129.6 m above the base of the seetion, her-
alds the start of the perbonns Zone. In the com-
bined SR-BON scction, the transition of Pand,
exigna philipi to Pand. exigna exigna can be
traced from true Pand. exigna philipi 98.8m
above the basc of the section, through a tran-
sitional form at 107.9 m, to Pand. exigna exicua
from 110.6 m upwards. Worthy of notc is the
upper limit of O. psendomiae, 7 m into the
perbonus Zone, and the loss of O. buclhanensis
Just 3.5 m below beds indubitably referrable to
the perbonns Zone.

The MRD scction at East Buchan (Fig. 5;
Table 6) was disappointing; only 7 of the 71
samples yielded conodonts. However, the pres-
ence of P. d. dehiscens 82.5 m above the base of
the scetion indieates defriscens Zone for at least
some of the section. Section DH (Table 6), ncar
the junction of Dead Horse Creck with Lime-
stone Creck, yiclded elements of O. linearis con-
sistent with a dehiscens age (Mawson 1987a).

A basal sequence of Buchan Caves Limestone
was sampled in the road cutting on the Buchan-
Orbost road immediately west of the East Bu-
chan bridge where there are excellent exposures
of carbonates interbedded with clasties derived
from a volcanic terrane (Talent 1989); all
samples proved barrcn. Another barren basal
scquence is well exposed at Jackson Crossing on
the left (north) bank of the Snowy River just
downstrcam from the ford; in this area, the
Buchan Caves Limestone rests unconformably
on Snowy River Volcanics.

O. buchanensis, O. psendomiae and Onlodus
murrindalensis were obtained from samples of
the “Cameron Member” of the Buchan Caves
Limestone 1.2 km cast of the Back Creek bridge,
East Buchan. Associated with the fauna is anew
speeies of the daeryoconarid Volynites appar-
cntly derived from V. velaiui (Munier-Chalmas)
and thought (G. K. B. Alberti, pers. comm.) to be
consistent with a pirencae age or younger.
Samples from New Guinea Point (Fig. 1; Table
6) were taken through the middle of the Buchan
Caves Limecstone outeropping on the New
Guinca Point jecp track approximately 1.8 km
up the track from the helipad. Spot samples from
secemingly low in the Buchan Caves Limestone
in the Butchers Ridge and Round Mountain out-
liers proved unproductive, as did samples from
the uppermost part of the Buchan Caves Lime-
stonc on “Davidson’s Ridge” at Jacksons Cross-
ing.

Because of lack of adjacent outcrop, the lime-
stoncs in the vicinity of Martin Cameron’s
Quarry, 6.7 km south-south-west of Buchan,
were once thought (Teichert & Talent 1958: 18)
10 be possibly a carbonate buildup within the
Taravale Formation, but closer investigation
(Flctcher 1963) showed them to belong to the
Buchan Caves Limestone. The limestones at
Martin Cameron’s Quarry are richly fossil-
iferous, with stromatoporoids (Ripper 1937),
rugose corals and cspecially tabulate corals
dominating the fauna. Despite processing large
quantities of limestonc rclatively frec of corals
and stromatoporoids, the only conodonts ob-
tained were O. buchaneusis, O. linearis, O.
psendomiae and Oulodns murrindalensis. Of
these, O. /inearis is not known for certain from
pre-dehiscens horizons.

Limestonces in the vieinity of Heath’s Quarry
in the headwaters of Tara Creck, 6.5 km south of
Buchan, have also been construed as part of a
carbonate buildup (Teichert & Talent 1958: 16;
Talent 1988: 322), but developed within the
upper Buchan Caves Limestone. The Heath’s
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Band._e_pmiipi Pa 1 72 T e ls [ 3 (18
Transitional 10 P. . exqual Pa 1 6 16 '/::
Panderodus umcostalus | M 5 5 Tlal2l2] 1 1\ (2c0l 22 3 6 {283
Non-platiorm _etemeats | Py T 3 T 2 o[22 T [2 212 2 (1212 2 [65]
M 1 2 2 a2 [ a2
Sa 1 1 1 KR 1 211 [
Sb K 1 3 [l 2 2 [12]
sc Y V2 2 1 [T N I ) 151202 [6

Table 4. Distribution of conodont elements in section SR through the Buchan Caves Limestone along Sawpit

Ridge, Bindi.
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QOulodus murrindalensis Pa 1 _l/
M 2 2 1
C 1 =
Sc 1 2 1 1 1 —-f
Polygnathus _dehiscens dehiscens | Pa 1 6 13 -19/
Transitional 1o P. nothoperbonus | Pa 4 |4 1 -]
P_nothoperbonus Pa 7111213 2 ‘/a
P. dehiscens_abyssus Pa 116189 1 1 17
Transitional to P. perbonus Pa 1 1 .{
P. perbonus Pa 2 3 11 1 /4
Ozarkodina_buchanensis Pa 12 2 —11/
0. excavala_excavala Pa 1 ﬁ
0. linearnis Pa 2 5 11311 1 1 ﬁ
O. prolata Pa 6 | 8 1161 7 §135|47]29}18]18[39]|21 2 {
O. pseudomiae Pa 2 2 2 ﬁ
Pandorinellina_exiqua_exigua Pal 6 |49[13[15]9f28[9 |94 7 [1]a 1|61 317168 1{
Belodeila_devonica 1 1 {
Panderedus _unicostatus M 7 -ﬁ
S111(28 2 312 4 1 1 2 {4 1 2 2 1 ﬁ
Non-platform elements Pb 114 2 [18]18]12] 3 17 (1113 3 11242 ﬁ
M 2 1 1 6 | 2 3 1 1 1 {
Sa 1 1 2 1 /1
SH 1 @
Sc 58l 4|57 8 17 (18]3[1]3]2 4 1 1218

Table 5. Distribution of conodont clements in section BON through thc upper Buchan Caves Limeston®
commencing at SR256.5 in Bonanza Gully, Bindi.
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QUarry limestone body is most unlike the
Buchan Cavcs Limestone elsewhere in castern
Victoria. 1t is light grey and extraordinarily fos-
siliferous with a great diversity of stromatopor-
Olds (Ripper 1937), algaec and massive, fascicu-
late and ramose tabulate corals as well as
OCcasional cerioid and phaceloid rugose corals
(Hill 1950).
. No conodonts were obtained from the mass-
Ive limestones exposed in the quarry and its
Immedjate vicinity, but limestone nodules from
the Taravale Formation outcropping intermit-
tently in the gutter along the access road leading
Southwards from the quarry produced poly-
8nathids transitional from P. dehiscens to P.
Perbonys. A sample 20 m along the gutter from
€ southernmost outcrop of limestone at the
Quarry, equivalent to just a few metres stratigra-
Phically (outcrops are poor) above the Buchan
aves Limestone, produced five such speci-
Mens, Four specimens of the same transitional
Orm were found previously, about 0.8 km to the
Rorth in outcrops along the old track to the site
cRac’s former Taravale Homestead, 3 m
Stratigraphically above the Buchan Caves Lime-
Stone (Mawson 1987a, Tables 2 and 5, sample
OTRC 5),
¢ If comparison is made with the conodont
caUI}as from samplcs collected from the entrance
au‘tlng to the Buchan Caves Reserve 6.5 km
fr‘:')‘rir}l’, the horizon with polygnathids transitional
of Heath’s Quarry equates approximately with
ample BCE 3 (Mawson 1987a, Tablc 3), 61.8 m
o Ove the base of section BCE. This is cquival-
Nt to approximately 114 m above the top of the
Uchan Caves Limestone.
e ‘fWe assume thc transitional forms P. dehisc-
38 to P. perbonus in the vicinity of Heath’s
Uarry and in the vicinity of the Buchan Caves
gresef Ve occur at approximately the same strati-
iti?)phlc level, the contrast in stratigraphic pos-
of t’}‘] (c. 3mversusc. | 14 m) rclative to the top
thy € Buchan Caves Limestonc is far greater
tann would be anticipated over such a short dis-
tiv:e (6.5 km). This is surprising given the rela-
uniformity in stratigraphy of the Buchan
3Ves Limestonc over so much of the Buchan-
(T:lrflndal—Gillinga]l—Jac_ksons Crossing area
Heafn»t 1956, 1969). We infer from this that the
ab] h $ Quarry buildup may have had appreci-
€ relief and grown entircly (or perhaps con-
eveued growing) long after the transgrcssive
pa texpressed by the spreading of the Taravale
"Mation (and the onset of pelagic conditions)
®f most of the area.

P. dehiscens to P. perbonus in the vicinity-

3. Loyola

Our sampling in quest of additional data on the
occurrences of early polygnathids at Loyola
proved unsuccessful, but identifications of other
forms we obtained arc noted (Table 6). Poly-
gnathus trilinearis (Cooper) occurs at the Kiln
Quarry whereas P. cf. pireneae has been found
only at Griffiths’ Quarry. That such forms may
occur in association must rest on’evidence from
not very well preserved material documented
hcre from Boulder Flat. Better prescrved ma-
terial of P. trilinearis occurring in association
with indubitable P. pireneae has been obtained
from a clast in the lower Cunningham For-
mation 6.2 km north-north-west of Mumbil in
west-central New South Wales (Talent &
Mawson in prep.)

4. Boulder Flat

Five localities we sampled proved productive
(Table 6). One of these, locality 5, corrcsponds to
VandenBerg’s (in Pickett 1984) productive lo-
cality C811; his other productive locality, C810,
seems to correspond to our locality 4. All pro-
duced polygnathids: four with Polygnathus tri-
linearis (Cooper), three with P. cf. pireneae
Boersma, two of these with both forms associ-
ated. Our sampling thus failed to produce cvi-
dence of horizons older or younger than the
latest Pragian (trilinearis-pirencae interval,
probably not older than the lower part of the
Buchan Caves Limestone. Our sampling demon-
stratcs that Amydrotaxis (Fig. 9M) can occur in
association with Polygnathus pireneae; the genus
Amydrotaxis thus persisted into latest Pragian
times.

We werc unable to confirm Pickett’s (1984)
report of Delotaxis (= Oulodus) tenuistriata
from Boulder Flat, but indubitable O. renuis-
triata occurs in association with P. pireneae in
limestones of the “Coopers Creek Formation”
outcropping on the left side of the Tyers River
beneath the bridge at grid reference 494805 on
1:25,000 topographic map 8121-1-1 Rintoul
Creck. O. tenuistriata thus extends from at least
the eurekaensis Zonc (Mawson 1986) through
into at least the pireneae Zone.

Additionally, data from the Black Watch
Member of the Bungywarr Formation (see
carlier) at Boulder Flat indicates that the strati-
graphically important brachiopod genus
Spinella extends downwards to at least the
pireneae Zone.,

Evidence to hand is thus consistent with the
limestones at Boulder Flat aligning in a general
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Palekysgnathus sp. Pa 1
Oulodus murrindalensis Pb 3
M 1
Sa 1 1 1
Sb 1
Sc 2
Qulodus sp. Pa 1 1
Polygnathus d. dehiscens Pa 1
P.cl. pireneae Pa 3 1
P. trilinearis Pa 1 211]3
Polygnathus sp. Pa
Qzarkodina buchanensis Pa 3 2 3 1 1 K]
Q. excavata Pa 3
Belodsila devonica 2
Belodslla resima 1 1
Drepanodus sp. 1 1
"Neopanderodus aequabilis 1 1
Panderodus unicostatus
Panderodus . valgus 1 1
Non-platiorm elements Pb 2 1142 3 1 1
M 2 1
Sa
Sb 3 1 1 1 1
sc| 3 1 4 1 1

Table 6. Distribution of conodont elements in seetion MRD through the Buchan Caves Limestone at East
Buchan, New Guinea Point, in the DH section at the junetion of Dead Horse and Limestone erceks, and at
Tabberabbera, Boulder Flat and Loyola. Identifieations based on Cooper (1973) are shown “boxed”,
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way with the Buchan Cavcs Limestone, the
underlying sedimentary-volcanic  sequence
(“‘Bungywarr Formation™) cquating with an un-
specified portion of the upper Snowy River Vol-
canies. The principal difference between the
sequences in the two areas is that the
“Bungywarr Formation” is more marine and
less volcanic than typical Snowy River Vol-
canics sequences to the west, We accordingly
follow Thomas (1949) in regarding the fault-
preserved sedimentary-volcanic sequence at
Boulder Flat (“Errinundra Group™) as being
best viewed as an outlier of the Snowy River
Volcanics-Buchan Group succession rather
than being the preserved record of a discrctc
“small rift-likc extensional basin” with carbon-
atc sedimentation commencing significantly
carlier than at Buchan, for example.

5. Waratah Bay

Though not unexpected from an horizon such as
the Bell Point Limestone, we do not accept the
identification of thc pivotal form Polygnathus
pireneae Boersma in Argent’s sample 163 from
the mashed occurrcnce of Amphipora-rich lime-
stones of this unit at The Bluff (= Bluff Member
of Teichert 1954). Theillustrated specimen (Bis-
choff & Argent 1990, pl. 3, fig. 14) lacks the
medial row of denticles essential for reference to
Polygnathus. We interpret il as a specimen of
FEognathodus sulcatus with an oblique crack.
Available conodont data thus does not provide
precision regarding correlation of the Bell Point
Limestone, nor a clear indication as to the time
represcnted by the unconformity between the
Waratah and Bell Point limestones.

Contra Bischoft & Argent (1990), we fcel there
is no compelling ¢vidence from which toinferan
interval referrable to the pesavis Zone in the
lower part of the Waratah Limestone at Walker-
ville and Grinder Point. Wc attach little signifi-
cance to absences, in this instance of Fognatho-
dus sulcatus morphs, cspecially as the carliest
morphs transitional from Ozarkodina pandora
are not present. There are thus, in our view, no
grounds for considering the transgression rcp-
resented by thc basal Waratah Limestonc to
have predated the limestones of the Tyers—
Boola arca from which E. sulcatus was first de-
scribed (Philip 1965). They may well have been
coeval, as was postulatcd clsewhere (Talent
1965, 1967, 1989; Talent & Yolkin 1987).

6. Tabberabbera

The Wentworth Group includes at lcast 25 sig-
nificant limestone lenses, though most carbon-

atc developments are conspicuously lacking or
poor in macro-fossils. In the hopc of obtaining
greater precision in alignment of the Wentworth
Group with the conodont zonal schcme pres-
ently accepted for the Early Dcvonian, most
carbonate horizons delincated in earlier
mapping (Talent 1963) were sampled, most by
5-10 kg samples, some more copiously. Because
the Tabbcrabbera area and the Tabberabberan
Orogeny have such prominence in the geology of
castern Australia, the results of this investi-
gation, though largely negative, are presented
hcre.

Only three horizons proved fruitful: limcstone
boulders in the Wildhorse Formation at locality
97 (Scenic Lookout), and autochthonous lime-
stone lenses in the Kilgower Mcmber of the
Tabberabbera Formation at localities 52 and 92
(Fig. 3A; Tablc 6). The largest limestone lens in
the Kilgower Mcmber, extending across the
Rocks Creek—Pat Creck divide, was extensively
sampled in the vicinity of locality 51 and where
it outcrops in road cuttings on the new road from
Cobbannah Creck to Angusvale; all samples
proved to be barren of conodonts. Limestone
cobbles in the Wild Horse Formation at locality
97 occur over adistance of c. 95 m along the road
cutting, arc exceptionally up to 50 cm in size,
and are often coarsely crinoidal, dolomitic and
pyritic. We know of no potential source for these
limestones, As they were already lithified before
incorporation into the Wild Horse Formation,
an apprcciable age-difference between them and
the Wentworth Group is conceivable. Wc¢ be-
lieve, however, that any age-differcnce is most
likely trivial—much less than can be discrimi-
nated on the basis of presently known ranges of
late Pragian conodonts.

Wc infer from our data from Boulder Flat,
where Polygnathus trilinearis occurs in associ-
ation with P, cf. pireneae, that the occurrence of
P. trilinearis in limcstone clasts in the Wild
Horse Formation is best interpreted as evidence
for an age not appreciably older than the
pireneae interval. The other forms obtained,
Pand. steinhornensis steinhornensis, Pand. exi-
gua philipi, and O. pseudomiae, are consistent
with this agc assignment. A measure of caution
should be exercised, however, as we do not have
high quality data globally for the time-ranges of
these forms and, morecover, we need more pre-
cise data regarding evolution of the earliest
polygnathids P. pirencae and P. trilinearis in the
late Pragian. The age indicated is thus very close
to that previously advocated for the Wild Horse
Formation and Kilgower Member (Talent
1963).
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Limcstone lenses in the Roaring Mag Member
of the Tabberabbera Formation were samplcd
extensively at Whitbournes Point in Sandys
Creek, on the Gorge Gully-Sandys Creek div-
ide, and at Horseshoe Bend, Tabberabbera; all,
surprisingly, proved barrcn. These limestones
are thin, interbedded with siltstone, generally 1-
3 em in thiekness, often stylolitie or intricately
sheared, and are notable for rarity or lack of
macrofossils. The limestone lenscs and associ-
ated clasties in the vieinity of the Horseshoe
Bend saddle eontain deformed brachiopods ten-
tatively assigned to Spinella and Buchanathyris.
It was on the basis of thesc that the Roaring Mag
Mcmber was suggested to be broadly eorrelative
with the Buchan Caves Limestone (Talent
1963). Silicified gastropods, worms (ef.
Spirorbis) and oecasional brachiopods (inelud-
ing 2Spinella and Buchanathyris) were obtained
from the prominent limestone outeropping im-
mediately north of the junetion of Sandys Creck
with the Mitchell River (illustrated by Easton
1938). This unit proved to be barrcn of eono-
donts.

We can thercfore add no new data that may
help arrive at a more precise age for the Roaring
Mag Member. However, conodont data pre-
sented here for the Wild Horse Formation and
Kilgower Member suggest that the transgression
represented by the basal units of the Wentworth
Group probably aligns with the transgression
represented by the Buchan Caves Limestoneand
not with the transgression reprcsented, for in-
stanee, by the Waratah Limestonc at Waratah
Bay (Talcnt 1989). If this is aeceptced, the trans-
gression inferred to have been eonnected with
the deepening represented by the Roaring Mag
Member may align with the deepening event ex-
pressed by the swift change from shallow shelf
Buchan Caves Limestone to pelagic Taravale
Formation at Buchan and the deepening within
the upper Buehan Caves Limestone at Bindi, i.e.
commencing late in the deliiscens Zone.

7. Couclusions
Despite low diversities, low yields and a high

proportion of barren samples, conodont data in-
dicate approximate contemporaneity of the Bu-
ehan Caves Limestone, thc Cavan Formation,
thelimestone at Boulder Flat, the presumed olis-
tostromal limestones at Loyola, the uppermost
carbonate horizons of the “Coopers Creek For-
mation” at Tyers (Mawson et al., in prep.) and,
seemingly, the lower part of the Wentworth
Group and perhaps the Bell Point Limestone at
Waratah Bay. All, with the cxception of the last,
have produeed eonodonts indicative of the latcst
Pragian pireneae Zone (or Subzone). The
Pragian-Emsian boundary clearly lies within
the Cavan Formation below the “Cavan Bluff
Limestonc” and within the Buchan Caves Lime-
stonc. High preeision cludes us, however, re-
garding eorrclation of the lowest horizons of the
Cavan Formation (due to absence of earbon-
ates), the Bucehan Caves Limestonc (due to
dolomites), and the limestone at Boulder Flat
(bad outerops and barrcnness). All eonecivably
could extend from the pireneae interval down
into the kindlei intcrval sensu stricto but, in the
absence of any hint of this in the conodont data
presently available to us, and in view of general
considerations diseussed below, we do not view
this as probable.

It seems clear, nevertheless, that all of the
above cocval or approximately eoeval units, the
Roaring Mag Member apart, refleet aspects of a
transgressive event that was widespread in
south-eastern Australia. It had becn assumed
carlicr (Talent & Yolkin 1987; Talent 1989) on
the basis of data then available that this event
probably aligned with the base of the deliiscens
Zone, the base of eyele Ib of Johnson et al.
(1985). They had suggested a global trans-
gression event ncar the base of the dehiscens
Zone (in fact, just prior to it in Central Asia), an
earlier transgressive event commeneing at about
the sulcatns-kindlei boundary, and an interven-
ing major regressive phase aligning approxi-
mately with the pireneae interval. Unpublished
data (Mawson & Talent 1992; Talent &
Mawson, in prcp.) from the Wellington—
Mumbil-Stuart Town area of east-central New

-

Fig. 7. A<F, Polygnathus pireneae Boersma. A, B, NMV 1142080, P’a element lower and upper views, x 70,
CABL67.6. C, NMV P142081, Pa element lower view, x 100, CABL71. D, NMV P142082, Pa element upper
view, x 60, CABL73.4. E, F, NMV P142083, Pa element lower and upper views, x 50, CABL75. G, H, Poly-
gnathus pireneae—dehiscens transitional form, NMV P142084, Pa clement upper and lower views, x 45,
CABL76.1-K, Polyvgnaihus dehiscens deliiscens Philip & Jackson. I, NMV P142083, Pa element lower view, x 60,
SR125.J, K, NMV P142086, Pa element lower and upper views, X 60, BON46-50. L-N, Polygnathus deliiscens
abyssus Mawson. L, M, NMV P142087, Pa element upper and lower views, x 60, SR125. N, NMV P142088, Pa
element lower view, x 60, SL80. O, P, Polygnathus nothoperbonus Mawson, NMV P[42089, Pa clement upper

and lower views, x 60, BON46-50.
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South Wales are in accord with a regressive
event with platform cxposure and development
of submarine fans (Red Hill “Limestonc™)
having occurred within and secmingly having
been terminated by major transgression before
the end of the pireneae interval. If the data from
the Wellington-Mumbil-Stuart Town arca and
from south-castern Australia reflect global cus-
tatic events rather than local tectonic events,
and if the transgressions and regressions in the
two areas were cocval, the major transgressions
represented by the Buchan Caves Limestone and
Cavan Formation may have occurred within the
pireneae interval, presumably very carly in it,
rather than aligning with the Johnson ct al.
(1985) transgression at about thc salcatus—
kindlei boundary. Unfortunately, data presently
to hand are not sufficient for an uncquivocal
answer to this question.

INFERRED CONODONT BIOFACIES

It has been pointed out elsewhere (Mawson ct al.
1988; Mawson & Talent 1989) that, during Early
Devonian tinics in castern Australia, ncar-shorc
environments were populated principally by
conodont animals becaring ozarkodinan cl-
ements or simple cones, whereas clsewherc
icriodids werc typical of this cnvironment.
Symptomatic of this virtual exclusion is that,
despite much conodont work on the Lower De-
vonian of Victoria, only onc icriodid has been
reported to datc, namely from the lower Pragian
at Tyers (Philip 1965). 1t is not uncommon for
Australian Early Devonian faunas to be domi-
nated by ozarkodinans and simple cones to the
virtual exclusion of all other forms; for example,
in the SL section at The Basin (Table 3). For
Australia, therefore, an Ozarkodinan Biofacics
was substituted for the leriodid Biofacies of the
northern hemisphere. Clearly, for rcasons
unknown, such icriodid lineages as reached Aus-
tralia during the Devonian were unable to pro-
liferate, despite an abundancc of near-shore
environments that one might imagine to have

been appropriate. These, admittedly, were sub-
jeet to major transgressive and regressive (T/R)
cvents destabilizing the environment (Talent &
Yolkin 1987; Talent 1989), some of these cvents
having been conneeted with regional orogenesis.
But T/R cvents, cven if not always as spectacular
as those expericneed in castern Australia, oc-
curred globally during thc Early Devonian
(Johnson ct al. 1983).

In somewhat deeper, relatively quicter waters
than thosc typical of the Ozarkodinan Biofacics,
polygnathids and pandorinellinids were gener-
ally dominant, forming a Polygnathid Biofacics.
Such, for cxample, is typical of the nodular lime-
stones, shales and impurc limestones of the
Emsian (late dehiscens to serotinus zoncs)
Taravalec Formation at Buchan, Bindi and The
Basin (Mawson 1987a; Mawson et al. 1988). The
incoming of this biofacies coincides with the in-
coming of pelagic clements, specifically ammon-
oids and dacryoconarids, and significant change
in thc brachiopod and coral faunas (Talent
1985). Tabulate corals, stromatoporoids, algac
and sponges virtually disappecar. This cvent,
within the defiiscens Zone, has been interpreted
as an cspecially widespread, possibly global
transgression (Talent & Yolkin 1987; Talent
1989). The change from Ozarkodinan to Poly-
gnathid biofacies is apparent in the combined
SR-BON scction at Bindi and the CABL scction
at Wee Jasper.

The Basin

The SL scction at The Basin (Fig. 2A, Table 3) is
unequivocally representative of the Ozarkodi-
nan Biofacics; all Pa elements of the fauna are
ozarkodinans. The remarkably low diversity in
brachiopods, restricted to Spinella and Bucha-
nathyris to the virtual exclusion of all others,
occasional tabulate corals, mainly spccies of
Favosites and Syringopora, and of rugose corals,
principally Chalcidophyllum  recessum (Hill)
and very rarc Acanthophyllum, is consistent with
very shallow water, possibly of abnormal sal-
inity. An interval with high diversity in silicified

<«—
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Fig. 8. A, Polygnathus dehiscens dehiscens-nothoperbonus transitional form, NMV P142090, Pa clement lower
view, x 75, BON36-39. B-D, Polygnathus nothoperbonus Mawson. B, C, NMV P142091, Pa element upper and
lower views, x 60, BON60.5-65. D, NMV P142092, Pa clement lower view, x 60, BON60.5-65. E-K, Poly-
gnathus perbonus (Philip). E, F, NMV P142093, Pa clement lower and upper views, x 80, SR125. G, NMV
P 142094, Pa clement lower view, X 45, SL60. H, I, NMV P142095, Pa clement upper and lower views, X 45,
BONS56-60.5. J, K, NMV P142096, Pa clement lower and upper views, x 60, BON46-50. L, M, Polygnathus
dehiscens abyssus-perbonustransitional form, NMV P 142097, Pa clement lower and upper views, x 60, BON36-

39.
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h Metres above base Ratio Salient features Inferred relative
Phase | 5t composite section | Oz+ S: Pa+ Po of fauna depth
1 0-61.9 34 :1 No polygnathids Very shallow
Brief incoming of . .
) 64.6 - 65.5 1:6 rp')%b',gn%rm%%o Brief deepening event
Pandorinellinids Shallow conditions,
3 66 - 108.8 15:1 persist but no but not as shallow
polygnathids present as in Phase 1
Prevalence of ,
4 110.6 -123.4 3:1 pandorinellinids Deepening
] Reappearance and | Further deepening;
5 123.9-234.8 1:1.97 persistence of marginal
polygnathids Polygnathid Biofacies

Table 7. Ratios of eonodont genera, and inferred relative water depths of faunas from the eombined SR-BON
seetion at Bindi. Oz = ozarkodinans, S = simple cones, Pa = pandorinellinids, and Po = polygnathids.

molluses, prineipally bivalves, oecurs near the
top of the section, but there is no inerease in
diversity of braehiopods and apparently no
ehange in lithofacies.

Bindi

The two seetions at Bindi, SR (Sawpit Ridge)
and BON (Bonanza Gully), taken together, pro-
vide a continuous seetion through the Buehan
Caves Limestone (BON 0 is the projeetion
northwards along strike of SR256.5; Tables 2
and 3; Fig. 6). A suceession of five eonodont bio-
facies ean be diseriminated (Table 7). The first
61 m of seetion, Phase 1, is dominated by ozar-
kodinans; in Phasc 2, between 66.6 and 65.5 m,
there is a brief deepening event with incoming of
a few polygnathids. During Phase 3 shallow eon-
ditions resumed but in Phase 4, eommeneing at
110.6 m above the base of the seetion, the fauna
was enhanced by entry of relatively abundant
pandorinellinids, otherwise typieal of the Poly-
gnathid Biofaeies but not in suffieicnt numbers
for the interval to be referred to that biofaeies.

During Phase 5, ecommeneing 123.9 m above the
base of the composite seetion, polygnathids ap-
peared again and persisted, marginally out-
weighing ozarkodinans and simple eones. This
last phase is therefore referred to as a marginal
Polygnathid Biofaeies.

In a paper on lower Middle Devonian eono-
donts from north-eentral Ohio, Sparling (1984)
ineluded speeies of Panderodus together with
polygnathids when establishing biofaeies units;
he assigned other simple eones to shallower bio-
faeies. If Sparling’s lead were to be followed for
the SR-BON seetion, both Phase 4 and Phase 5
would have an ozarkodinan + simple eone —
Panderodus versus polygnathid + pandorinel-
linid + Panderodus ratios of close to 1:2. Both
could therefore be referred to the Polygnathid
Biofacies.

East Buchan

The MRD scetion at East Buehan yielded very
poorly, doubtless beeause of exeessively shallow
water. Dolomite is more abundant in this

“—

Fig. 9. A-G, Polygnathus trilinearis (Cooper). A, B, NMV P142098, Pa element upper and lower views, x 60,
BF3. C, D, NMV P142099, Pa clement upper and lower views, X 80, BF7. E, NMV 142100, ’a element uppcr
view—note the ecentre row of dentieles forming the blade, x45, BF4.F, G, NMV P142101 , Paclement upperand
lower views, x 40, BF7. H, Polygnathus cf. pirencae Boersma, NMV P142102, Pa clement upper view of broken
speeimen, x 70, BF4.1,J, Ozarkodina buchanensis (Philip). 1, NMV P142103, a element lateral view, x 60, BF7.
J, NMV P142104, Pa element lateral view, x 65, BF7, K, L, Pandorinellina exigua plilipi (Klapper). K, NMV
P142105, Pa element lateral view, x 60, BF7. L, NMV P142106, Pa clement lateral view, x 60, BE7. M,
Amydrotaxis sp., NMV P142107, Pb element lateral view, x 20, BF6. N, O, Ozarkodina linearis (Philip). N, NMV
P142108, Sa clement, x 60, DH49.6. O, NMV P142109, Se clement, x 50, DH49.6.
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section than in other sections sampled and in-
creases south-eastwards towards the Baek Creek
area of East Buchan where it is at a maximum for
the Buchan Caves Limestone, No conodonts
were reeovered from 20 samples eolleeted in the
first 126 m of section, though approximately
100 kg from McColl’s Dam, a few metres above
the base of the Buchan Caves Limestone about a
kilometre south of MRD, produced a small
fauna. Only 7 of the next 51 samples on the
MRD section yielded conodonts. From the little
evidenee available (Table 5), the MRD section is
representative of the Ozarkodinan Biofacies
with ozarkodinans outweighing polygnathids
20:1.

Boulder Flat

All productive spot samples from Boulder Flat
have polygnathids and pandorinellinids and
represent the Polygnathid Biofacies. The ratio of
polygnathids plus pandorinellinids to ozarkodi-
nans plus simple eoncs is 4:1.

SYSTEMATIC PALAEONTOLOGY

As most of the conodont fauna has been fully
described in carlier papers (e.g. Philip 1966;
Mawson 1987a), we have documented most of
the speeies recovered by means of illustration.
Description is limited to forms regarded-as new
or where comment is decmed necessary. Type
and figured specimens are housed in the invert-
ebrate palacontological collections of the
Museum of Viectoria (NMV). Precisc horizon
and locality data for cach sample number ean be
obtained by referenee to Figs 1-3 and 5, and
Tables 2-6.

Genus Ozarkodina Branson & Mechl, 1933

Type species. Ozarkodina lypica Branson & Mehl,
1933.

Discussion. Knowledge of the Sa eclement is
pivotal for differentiating Ozarkodina from
Pandorinellina. In Ozarkodina the posterior
process is expressed as a slight swelling on the
posterior base of the eusp (“trichonodellan™
form); in Pandorinellina this proeess is well de-
veloped (“diplodellan” form) (Klapper & Philip
1971, Klapper in Ziegler 1973). In our collec-
tions there is a dearth of Sa clements that can be
assigned with certainty to either Ozarkodina or
Pandorinellina. The new species proposed below
is referred to Ozarkodina rather than to Pando-
rinellina beeause no diplodellan Sa elements are
represented in the eolleetions, and in view of the
particular disposition of the anterior denticles
along the blade.

Ozarkodina pseudomiae sp. nov.
Fig. 11A-Q

O:zarkodina buchanensis (Philip).—Mawson 1987a,
pl. 37, fig. 11 [Pa element].

Etymology. pseudo (Gr. pseudes = false), in reference
to the superficial similarity to Ozarkodina miae
Bultynek.

Holotype. NMV P142128 (Fig. 11B) from Buchan
Caves Limestone, 40.5m above the base of the SL sce-
tion (sample SL28) at East Buehan.

Paratype. NMV P142127 (sample SL28) at East
Buchan.

Additional maierial. One hundred and ten specimens
from the CABL, SL, SR, and MRD seetions, MeColl’s
Dam and Loyola.

Diagnosis. Representative Pa elements of O.
pseudomiae have a relatively broad, straight
blade of medium length with numerous (average
11) small, stubby, triangular denticles. The
symmetrieal car-shaped lobes of the basal eavity
typieally occupy the anterior part of the pos-
terior half of the blade.

Discussion. O. pseudomiae and Pandorinellina
Steinhornensis miae (Bultynck) arc easily differ-
entiated on two grounds: the former has fewer,

—

Fig. 10. A-1, Pandorinellina exigua exigna (Philip). A, NMV P 142110, Pa clement lateral view, x 60, SR247. B,
NMV l’l421 11, Paelement lateral v1ew,x60 SR247.C, NMVPI421]2 Paelement lower view, x 60, SR247. D,
NMV P1421 l3 Paclement lateral view, x 45, SR 245, E, NMV P142114, Pa element lateral view, x 80, SR256. 5
F, NMV P142115, Pa ¢lement lower view, % 60, SR256 5. G, NMV P142116, Pa clement lateral view, x 60,
BON21-23. H, NMV P142117, Pa element lower view, % 60, SR247 1,NMV P142118, Pa element lateral view,
» 60, BON46~ 50 J-Q, Ozarkodlrzapro/a!a Mawson. J, NMV P142] 19 Pa element lateral view, x45, SR245, K,
NMYV P142120, Pa element upper wcw,x 80, SR257. L, NMVPl42121 Pa element lateral view, x 45, SR245.
M, NMV P142122, Pa element lateral view, x 45, SR245 N, NMV Pl4”123 Pa element upper view, x 60,
BON21-23.0,NMV P142124, Pa element lateral view, x 45, BON21—23 P, NMVPl42125 Paelement lateral
view, x 80, SR257 Q, NMV Pl42l26 Pa element lateral view, x 45, SR245
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more even denticles, and the ear-shaped lobes of
the basal eavity of O. pseudomiae are eonfined to
the anterior half of the posterior portion of the
blade. The lobes of the basal cavity of Pand. s.
miae arc heart-shaped and extend as a groove
almost to the posterior of the blade. The denti-
cles of O. buchanensis are mueh more irregular
in size than those of O. psendomiae, and the
basal cavity is more centrally situated in O.
buchanensis.

Ozarkodina linearis (Philip)
Fig. 12A-]

Discussion. Pathological conodont forms are
frequently noted in collections but are rarely
figured in publieations. Three Sa elements of O.
linearisarcillustrated herein. One (Fig. [2H) isa
normal speeimen and two (Fig. 121, J) are patho-
logical forms. Weddige (1990) has suggested that
such forms represent adverse conditions for the
conodont animal, especially adverse feeding
conditions. The distribution of forms exhibiting
deformities may therefore cast some light on en-
vironmental pressures at the time. Weddige
(1990: 568-572) has proposed a formal system
for different types of *“‘pathologies”. If Wed-
dige’s scheme is followed, the two Sa elements of
O. linearis in Figs 121 and 12J represent
examples of duplicato pathology. Compared
with a normal Sa element of the same speeies
(Fig. 12H), these two specimens have a split or
duplieate main dentiele. It should be noted that
most instances of duplication illustrated by
Weddige (1990) are Early Devonian and oceur
predominantly in “spathognathodontan” ap-
paratuses.

Genus Polygnathus Hinde, 1879
Type species. Polygnathus dubius Hinde, 1879.

Discussion. See Klapper (in Ziegler 1973) for dis-
cussion of the genus. During the past two dee-

ades there has been eonsiderable diseussion on
the origin of polygnathids. Klapper & Philip
(1972), Klapper & Johnson (1975) and Cooper
(1973) favoured derivation from Eognathodus,
whereas Lane & Ormiston (1979) and Sweey
(1988) regarded Ozarkodina as the probable root
stock for the polygnathids. The fauna from
Boulder Flat adds strength to the argument for
derivation from Eognathodus.

Polygnathus pireneac Boersma
Fig. 7TA-F

Polygnattius lenzi Klapper.—Uyeno in MeGregor &
Uyeno 1972; pl. 5, figs 10-12 [Pa element].

Polygnathus n. sp.—Lane & Ormiston 1973: 330 [Py
clement, not figured).

Polygnathus pireneae Boersma 1974: 287-288, pl. 2,
figs 1-12 [Pa element].—Klapper in Ziegler 1977,
489-490, Polygnathus pl. 8, fig. 6 [Pa element).—
Lane & Ormiston 1979: 62, pl. 3, figs 15-17, pl. 5,
figs 2,3,9, 10,27-34, 37 [Pa clements),.—Klapper &
Johnson 1980: 454 [Pa element].—Murphy & Matt{
1982: 39-41, pl. 1, figs 33-38 [Pa clements].—~
Savage, Blodgett & Jaeger 1985: pl. 1, figs 21-26 [Pa
clements].—Houet al. 1988:316-317,pl. 119, fig. |
[Paclement).—Yolkin et al. 1989: 238, pl. 1, figs I~
6 [PPa clements].—Valenzuela Rios 1990: 62 [Pa
clement, not figured].

Polygnathus n. sp. R.—Al Rawi 1977: 57-58, pl. 5,
fig. 47 [Pa element].

non Polygnathus pireneae—Bischoff & Argent
1990: pl. 3, fig. 14 [Pa clement].

Discussion. Murphy & Matti (1982) drew atten-
tion to the very small size of Boersma’s speei-
mens from the Spanish Central Pyrenees, noting
the possibility for larger speeimens to show de-
velopment of adearinal grooves. The smallest P,
pireneae recovered from low in the CABL sec-
tionis 0.7 mm in length (Fig. 7A, B) compared to
only 0.42mm for the holotype (Boersma 1974,
pl. 2, figs 1-3). Larger specimens from CABL,
for example the speeimen illustrated in Fig. 7E~
F, measuring 0.9mm in length, show the devel-
opment of adearinal grooves on the anterior
portion of the platform,

—

Fig. 11. A-Q, Ozarkodina pseudomiae n. sp. A, NMV P 142127, Pa clement lateral view, X 60, SL28, B, NMV
P142128, Pa element lateral view of holotype, x 60, SL28. C, NMV P142129, Pa element lateral view, x 45, SL32.
D, NMYV P142130, Pa clement lateral view, x 60, SL29.5. E, NMV P142131, Paclement lateral view, x 45, SL27.
F,NMYV P142132, Pa clement lateral view, x 45, SL32. G, NMV P142133, Pa clement lateral view, x 45, SL60.
H,NMV P142134, Paclement lateral view,x 45,SL33.1, L, NMV P 142135, Paclement upper and lower views, X
45, CABL79.7 J, NMV 142136, Pa clement lower view, x 50, CABL78.5. K, NMV P 142137, ’a clement upper
view, x 50, SL52. M, NMV PP142138, M clement lateral view, x 60, SL33.5. N, NMV P142139, M clement lateral
view, x 70, SL33. O, NMV P 142140, Pb clement lateral view, x 60, SL28. P, NMV P'142141, Se clement lateral
view, x 30, SL32. Q, NMV 1142142, Se element lateral view, x 60, SL33.5. R, Pandorinellina exigua philipi
(Klapper), NMV P142143, Pa clement lateral view, x 60, CABL67.6. S, Ozarkodina selfiLane & Ormiston, NMV

P142144, Pa element lateral view, x 60, CABLS80.6.
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The position of P. boucoti Savage, 1977 is
somewhat enigmatic. Although Lane & Ormis-
ton (1979: 62), Klapper (in Klapper & Johnson
1980: 454) and Bischoft' & Argent (1990: 459)
considered it to be a junior synonym of P. piren-
eae, it is not synonymised with that species here,
If Savage’s illustrations of P. boucoti are com-
pared with those of the slightly smaller holotype
of P, pireneae (0.5mm compared with 0.42mm),
there are three salient differences: the pro-
portion of blade toplatform is much greaterin P.
boucoti, the platform is poorly developed in P.
boucoti and, in lateral view, P. boucoti is high
anteriorly, gradually deereasing in height postcr-
iorly, whereas in P. pireneae the height of the
unit is relatively uniform.

Yolkin et al. (1989)distinguished two forms of
P. pireneae, A and B, both with large flaring
basat cavitics and Form B with a flattened upper
surface. As both features are reminiseent of P.
trilinearis (see below), it could be that P. trilin-
earis gave risc to what to date has been con-
sidered the earliest stock of the polygnathids, P.
pireneace.

Polygnathus cf. pireneae Boersma
Fig. 9H

Discussion. Five polygnathids from Boulder Flat
(Table 6) are compared with P. pireneae; none is
complete. Although occurring in samples with P.
trilinearis, these spccimens are much,narrower
in proportion to their length. Compare, for
example, P. trilinearis in Fig. 9C-D with P. cf.
pireneaein Fig. 9H. Note that the specimens are
of similar length. More complete specimens are
required for unequivoeal determination.

Polygnathus trilinearis (Cooper)
Fig. 9A-G
Spathognathodus trilinearis Cooper 1973: 79, pl. 3,
figs 1, 6, 7 [Pa element].

Eognathodus trilinearis.—Klapper in Ziegler 1977:
123, Eognathodus pl. 1, fig. 4 [Pa element].

Discussion. Eleven polygnathids are referred to
P. trilinearis, ten from Boulder Flat and one
from locality 92 at Tabberabbera (Table 6).

In evolutionary lineages, novelty of a feature
gencrally heralds the incoming of a new species
or genus. Instance the first appearance of irregu-
larity of denticles in the Ozarkodina pandora-
Eognathodus sulcatus lineage (Murphy 1989)
where a slight irregularity and non-alignment of
the dentieles is indicative of the incoming of E.
sulcatus eosulcatus Murphy. In assigning “S".
trilinearis to Polygnathus, the introduction of a
third row of denticles on the oral surface is taken
as the nowvel feature distinguishing an cogna-
thodid from a polygnathid. According to Clark
ct al. (1981) and Swect (1988), Eognathodus is
characterised by having a double row of denti-
cles, one row extending from the posterior to the
anterior and forming the free blade anteriorly. A
speeies diverging from this pattern by develop-
ing a third row of dentieles and having a blade
confluent with the eentral row of denticles
should not be assigned to Eognathodus.

Cooper (1973) referred four well preserved
speeimens to “‘Spathognathodus™ trilinearis,
noting that the two principal differences
between “S”. trifinearis and the carliest poly-
gnathids were: (a) the “continuity of the anterior
blade with one of the outer rows of nodes on the
platform™; and (b) the **prominent flaring lobes
surrounding the basal cavity”.

(a) Examination of the fifteen specimens from
Boulder Flat and the one specimen from Tab-
berabbera has shown that the first difference
between carly polygnathids and 'S, trilinearis
is not always manifest. Though it is apparent
that some specimens show continuity of the free
blade with an outside row of nodes (e.g. Cooper
1973, pl. 3, fig. 6, and Fig. 9F herein), this is not
always the case. In Fig. 9E (herein) it can be seen
that the blade passes into the central row of
nodes. This feature, therefore, appears to be an
unstable featurc and not one on which genera
should be separated.

-

Fig. 12. A-], Ozarkodina linearis (Philip). A, B, NMV P142145, Pa element upper and lower views, x 45, SR129.
C, NMV P142146, Pa clement lateral view, x 35, SR129. D, NMV P142147, Pa element lateral view, x 45,
SR190. E, NMV P142148, Pb clement lateral view, x 60, CABL8S. F, NMV P142149, Se clement lateral view, X
45,SR106.8. G, NMV P142150, Pb clement lateral view, x 35, SR214.5. H, NMV P142151, Sa clement lateral
view, x 45, SR256.5.1, NMV P142152, Sa clement, example of Duplicato Pathology sensu Weddige (1990), x 43,
SR129.J,NMV P142153, Sa element, example of Duplicato Pathology sensu Weddige (1990), x 60, SR214.5, K~
O, Ozarkodina buchanensis (Philip). K, NMV P142154, Pa clement lateral view of juvenile specimen, x 100,
CABLSS. L, NMV P142155, Pa element lateral view, x 60, SL29.5. M, NMV P142156, Pa clement lateral view, X
50,SR245.N,NMV P142157, Pa element lateral view, x 70, SR125. O, NMV P1421 58, Pa clement lateral view,

x 50, SL38.5.
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(b) By definition (Clark et al. 1981), the Pa
elements of both Eograthodus and Polygnathus
are carmiseaphate, i.c. having a eapaeious basal
cavity; the “prominent flaring lobes surround-
ing the basal eavity” noted by Cooper (1973),
therefore, pose no problem to plaeing “S”.
trilinearis in Polygnathus.

Lane & Ormiston (1979) suggested that
Cooper’s (1973) “'S™. trilinearis eould be an ab-
crrant form of P. pireneae. The former is now
known from four loealities: Loyola, Tabberab-
bera and Boulder Flat in Vietoria, and assoei-
ated with indubitable P. pireneae in a elast from
the lower Cunningham Formation, 200 m stra-
tigraphically beneath the Red Hill Limestonc
Member, 6.2 km north-north-west of Mumbil in
allotment 65, parish of Mumbil, at grid refer-
enee 87321 & 1V Burrendong 90408325 in cast-
eentral New South Wales, Beeause of eonsistent
morphology throughout the oeeurrenees known
to us we are eonvineed that P. trilinearis and P.
pireneae are discrete specics.
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